Introduction
Errors in drug administration to patients which are associated with increased complexity of prescribing were reported in the 1960s.1 This led to the development of new systems of prescribing and supplying drugs and recording drug administrations. A standard drug chart and ward pharmacy system came into widespread use after publication of the Gillie report in 1970.' The research which identified these problems in the 1960s has not been followed up in the United Kingdom; however, in the United States it remains an active area.' Monitoring the drug administration error rate is obligatory to gain approval from the Joint Commission on Accreditation of Healthcare Organisations, and drug administration errors are an established part of the medicolegal environment.
In the National Health Service (NHS), trust hospitals currently bear financial liability for any legal actions brought against them. As part of their risk management plans it is likely that they would wish to monitor drug administration errors as an indicator of the effectiveness of their prescribing, supply, and administration chain. A review of coroner's records in Birmingham concluded that about a fifth of deaths relating to prescribing and administering drugs were due to errors and that these are more easily prevented than deaths due to adverse drug reactions. 8 We previously investigated the quality of prescribing' and prescription writing"' in hospitals.
In this study we determine the rate and nature of drug administration errors in a NHS trust hospital.
Methods
Six wards (A-F) were selected in one NHS trust hospital (formerly a district general hospital): two general surgery, two medicine for the elderly, and two general medical wards. The study was carried out between January and April 1993. In each ward the drug administration error rate was studied during at least 10 Ridge, Jenkins, Noyce, Barber wrong dose (usually too little). Most errors appeared at random and generally were not repeated; however, some, particularly nonavailability, were repeated on each round, occasionally leading to patients going for several days without treatment.
The drug administration error rate we observed seems similar to or better than that in other countries, although comparisons are difficult because of the different drug administration and observation methods used.
In Spain a rate of 3 5% was reported" and in France a rate of 6.5%/.l2 A recent review of studies of hospitals using unit dose in the United States reported a range of error rates from 0.9% to 14-6%, median 3*7%. 6 The unit dose system is used in over 90% of United States hospitals and overall seems to show a similar error rate to the system in the UK; however it involves over twice as many pharmacy staff'3; no drugs are stocked in the wards, they are all individually dispensed, usually requiring a 24 hour service and pharmacy staff visiting wards several times a day.
Our finding that 1X5% of errors resulted from the drug being unavailable is similar to that in an earlier study.'4 The ward pharmacy system is not intended to provide all drugs before the first dose is due, although as a rule of thumb around 80% of doses should be from drugs stocked in the ward and therefore available for immediate administration. Systems exist through which drugs can be obtained quickly if required urgently; however, this decision falls on the nurse doing the round. The implications of those decisions on the quality of care needs to be assessed.
The technique we used raised ethical and methodological issues. In contrast to researchers in other studies, the observer could see at the time of recording that an error was about to be committed and was placed in an ethical dilemma. On the one hand, the risk to the patient needed to be considered, on the other, given the seriousness with which drug administration errors are viewed, the position of the nurses administering medication needed not to be compromised. This was resolved by discreetly preventing errors from actually occurring and maintaining the confidentiality of individual practitioners. The presence of the observer and the act of intervention could lead to an overestimation or underestimation of the true error rate. However, there is no real alternative, and observers have been commonly used in this type of research. About half the errors were because a drug was unavailable; this is unaffected by observation. We would overestimate the true error rate if the nurses would have recognised and corrected the mistake they were about to make between leaving the drug trolley and approaching the patient or if the observer made the nurse flustered. Underestimation of the true rate would occur if the nurse took more care than usual or if an error was due to a nurse's lack of knowledge and the intervention changed the nurse's practice for future administrations. This learning effect occurred on only one occasion, when the nurse had not known that the strength of a nebuliser solution had changed; she would have made one more error had she not been told of this. In ward F four identical errors were made by one nurse, whose practice seemed not to change despite her being told of each error.
Reduction of the drug administration error rate will depend on doctors, nurses, and pharmacists working together. Each has a role in improving the quality of drug administration and in monitoring the quality of other groups.
Doctors must rewrite cluttered drug charts and prescribe clearly, using the generic drug name so that nurses can check it against the label on the drug. Pharmacists must clarify any unclear or inappropriate prescriptions and promptly supply clearly labelled drugs. Nurses must carefully check the drug chart, drug label, and the patient. Both nurses and pharmacists should ensure availability of the prescribed medicine. These issues are all covered in government, local, and professional guidelines, yet are carried out to a varying extent and seem not be systematically reviewed on a multidisciplinary basis. Nurses who commit errors can be subject to a searching and intimidating disciplinary procedure that inhibits discussion of the subject.'5 There needs to be a "blame free" approach to monitoring errors, using it to identify training needs and to review systems of work. Our experience of observing nurses, the nature of their errors, and our discomfort at using a covert method, lead us to believe that an open approach to the subject is feasible and preferable for routine monitoring. Such a system would show, for example, supply issues, errors resulting from a lack of knowledge, and ambiguities in the prescription or drug labels.
In seeking to minimise the risk associated with prescribing, supplying, and administering drugs there will always be a trade off between the resources needed and the benefits they produce. Although patients may expect an error rate of zero, the hospital is unlikely to be able to afford to attain this rate as all humans make errors and detecting and preventing errors can be expensive. Significantly, however, errors owing to non-availability may not be expensive to reduce and examination of this locally should be a priority. In the United States several computerised systems claim to provide nurses with the right drug at the right time."' Whether the benefits of these systems to the United Kingdom would outweigh their costs remains to be seen. At present more could be done to reduce risk within the existing ways of working. Hospitals should establish a multidisciplinary review of the effectiveness of their current systems and decide on what, if any, drug administration error rate they would accept to maintain a desirable standard of care. 
